CsA and methotrexate were given for acute GVHD prophylaxis. There were no signs of acute GVHD. One hundred and ten days after BMT, while on CsA, the In a patient undergoing allogeneic BMT for ALL, chronic GVHD (cGVHD) with skin changes developed patient presented with extensive de novo cGVHD comprising a sicca syndrome, lichen planus-like region on oral within 110 days after transplantation. One year post-BMT, anti-nuclear antibodies were detected. The mucosa, and later, liver involvement. Prednisolone treatment was begun at 0.5 mg/kg per day and was continued at patient's serum was used for immunoscreening of a HeLa cDNA library. Ten different overlapping positive 0.5-1 mg/kg per day concomitantly with CsA. Progressive GVHD was controlled and prednisolone was reduced to 0.1 clones were found to be partial clones of mitosin, a 350-kDa nuclear phosphoprotein which shows a speckled mg/kg. Two and a half years after transplantation, morphealike skin regions appeared bilaterally on the lower legs, and nuclear distribution in S phase and which relocates to the centromere and mitotic apparatus in M phase.
diseases, and characterization of the anti-mitosin antibodies recombinants from a HeLa Zap cDNA library (Clontech, in this patient using molecular biological techniques.
Palo Alto, CA, USA). 4 Twelve positive clones were isolated and subcloned in vivo into pBluescript using R408 helper phage. Their nucleotide sequences were determined Case report by dye terminator sequencing with an Applied Biosystems model 373A (Perkin-Elmer, Emeryville, CA, USA). Posi-A 35-year-old male was diagnosed as having ALL (FAB:
tive clones contained inserts of 3-6 kb. The nucleotide L2) in July 1987 and underwent successful treatment with sequences were determined, and 10 clones were found to doxorubicin, vincristine sulfate, cyclophosphamide, prednioverlap with the retinoblastoma protein-binding protein, solone, and l-asparaginase. He had received a blood transmitosin. 5 Mitosin is a 350-kDa nuclear phosphoprotein fusion during an operation for spondylolysis in 1974. In appearing as a nuclear speckled pattern in S phase and reloMarch 1988, the patient was given an unmanipulated bone cating to the centromere and mitotic apparatus in M phase. marrow graft from his HLA-identical, MLC-negative, heal-
The sequences of the other two clones were not previously thy sister (4.4 × 10 8 nucleated cells per kg body weight). recorded in the GenBank database. Phage plaques of several Zap clones overlapping mitosin were used for affinity purification. 6 By indirect immunofluorescence microscopy, bodies detected in this study were designated as anti-mitosin antibodies as (1) our longest clone, 2-1, contained the showed a cell cycle-related nuclear staining pattern;
3′ non-coding region of the mitosin gene which is defective speckled nuclear staining was seen in some interphase cells in CENP-F, and (2) clone 6-1 did not contain the first direct with foci on chromosomes in some metaphase cells (Figure repeat of 96 amino acids in CENP-F, and was thus the mito1b). Affinity-purified antibody from unrelated phage plasin gene. Although for cloning of CENP-F and mitosin ques did not stain any cell structures (Figure 1c) . In Westlibraries from carcinoma cells have been used, there have ern blotting analysis, 6 whole serum reacted with polypepbeen no reports confirming whether the differences between tides of 50 and 80 kDa in HeLa cell extracts (Figure 2a , the two genes are caused by alternative splicing, differences lane 1). However, antibodies affinity-purified from 2-1 in library sources, or are merely experimental artifacts. phage plaques reacted with neither of these peptides ( Figure  Zhu et al 8 reported that the C-terminus (amino acids 2a, lane 2). On Western blotting using low percentage acry-(a.a.) 2487-3113) of mitosin is essential for centromere tarlamide gels, this purified antibody reacted with a polypepgeting and dimerization using epitope-tagged deletion tide of ෂ350 kDa which was also recognized by the whole mutants and the yeast two-hybrid system, respectively. serum (Figure 2b, lanes 1 and 2) . Affinity-purified antibody
Judging from the localization of our clones in mitosin from unrelated phage plaques did not react with any poly- (Figure 3 ), autoepitopes seem to be located in functional peptides in either gel system (Figure 2, lanes 3) . According domains (a.a. 2487-3113) and/or the repetitive structure to the results of cDNA cloning, immunofluorescence, and (a.a. 2110-2471) in the C-terminus of mitosin. Interestblotting studies, we concluded that the patient's serum coningly, the repetitive structure in mitosin corresponds to one tained autoantibodies against mitosin.
of the largest coil domains of CENP-F predicted by secondary structure analysis.
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Although nucleolar phosphoproteins B23 and C23 are known to be major nucleolar autoantigens in cGVHD, 2 the nucleolar antigens recognized by the patient's serum in this study were not identified. Anti-mitosin autoantibodies have tive structure of CENP-F, which is defective in mitosin. 
